Unique binding interactions among Ubc9, SUMO and RanBP2 reveal a mechanism for SUMO paralog selection.
The conjugation of small ubiquitin-like modifiers SUMO-1, SUMO-2 and SUMO-3 onto target proteins requires the concerted action of the specific E1-activating enzyme SAE1/SAE2, the E2-conjugating enzyme Ubc9, and an E3-like SUMO ligase. NMR chemical shift perturbation was used to identify the surface of Ubc9 that interacts with the SUMO ligase RanBP2. Unlike known ubiquitin E2-E3 interactions, RanBP2 binds to the beta-sheet of Ubc9. Mutational disruption of Ubc9-RanBP2 binding affected SUMO-2 but not SUMO-1 conjugation to Sp100 and to a newly identified RanBP2 substrate, PML. RanBP2 contains a binding site specific for SUMO-1 but not SUMO-2, indicating that a Ubc9-SUMO-1 thioester could be recruited to RanBP2 via SUMO-1 in the absence of strong binding between Ubc9 and RanBP2. Thus we show that E2-E3 interactions are not conserved across the ubiquitin-like protein superfamily and identify a RanBP2-dependent mechanism for SUMO paralog-specific conjugation.